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(54) BATTERY APPARATUS

(57) A battery apparatus includes a liquid cooling
member (200) and at least two batteries arranged in a
stack. The at least two batteries are located on a same
side of the liquid cooling member (200), and the liquid

cooling member (200) is provided with a protrusion. The
protrusion communicates with the liquid cooling member
(200). The protrusion is located between the liquid cool-
ing member (200) and the at least two batteries, and the
protrusion at least cools the at least two batteries simul-
taneously.
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Description

BACKGROUND

Technical Field

[0001] The present disclosure relates to the technical
field of batteries, in particular to a battery apparatus.

Description of Related Art

[0002] In the related art, a liquid cooling tube is utilized
to liquid cool the battery, but a stacked gap is formed
between two adjacent batteries, such that the liquid cool-
ing effect of the liquid cooling tube on the battery is re-
duced.

SUMMARY

[0003] The present disclosure provides a battery ap-
paratus.
[0004] The present disclosure provides a battery ap-
paratus, including a liquid cooling member and at least
two batteries arranged in a stack. The at least two bat-
teries are located on a same side of the liquid cooling
member, and the liquid cooling member is provided with
a protrusion. The protrusion is located between the liquid
cooling member and the at least two batteries, the pro-
trusion communicates with the liquid cooling member,
and the protrusion at least cools the at least two batteries
simultaneously.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] For a better understanding of the disclosure,
reference may be made to exemplary embodiments
shown in the following drawings. The components in the
drawings are not necessarily to scale and related ele-
ments may be omitted, or in some instances proportions
may have been exaggerated, so as to emphasize and
clearly illustrate the features described herein. In addi-
tion, related elements or components can be variously
arranged, as known in the art. Further, in the drawings,
like reference numerals designate same or like parts
throughout the several views.

FIG. 1 is a schematic structural view of a stacked
gap in a battery apparatus according to the present
embodiment (the batteries are cylindrical batteries).
FIG. 2 is a partial top view of the battery apparatus
according to the present embodiment.
FIG. 3 is a schematic structural view of the battery
apparatus according to the present embodiment.
FIG. 4 is a schematic structural view of a modification
of the battery apparatus according to the present em-
bodiment.
FIG. 5 is a schematic structural view of a liquid cool-
ing member in the battery apparatus according to

the present embodiment.
FIG. 6 is a top view of the battery apparatus accord-
ing to the present embodiment.
FIG. 7 is a top view of a first modification of the battery
apparatus according to the present embodiment.
FIG. 8 is a top view of a second modification of the
battery apparatus according to the present embod-
iment.
FIG. 9 is a top view of a third modification of the
battery apparatus according to the present embod-
iment.
FIG. 10 is a schematic structural view of a stacked
gap in the battery apparatus according to the present
embodiment (the batteries are square batteries).
FIG. 11 is a top view of a fourth modification of the
battery apparatus according to the present embod-
iment.

DESCRIPTION OF THE EMBODIMENTS

[0006] The technical solutions in the exemplary em-
bodiments of the disclosure will be described clearly and
explicitly in conjunction with the drawings in the exem-
plary embodiments of the disclosure. The description
proposed herein is just the exemplary embodiments for
the purpose of illustrations only, not intended to limit the
scope of the disclosure, so it should be understood that
and various modifications and variations could be made
thereto without departing from the scope of the disclo-
sure.
[0007] In the description of the present disclosure, un-
less otherwise specifically defined and limited, the terms
"first", "second" and the like are only used for illustrative
purposes and are not to be construed as expressing or
implying a relative importance. The term "plurality" is two
or more. The term "and/or" includes any and all combi-
nations of one or more of the associated listed items.
[0008] In particular, a reference to "the" object or "a"
and "an" object is intended to denote also one of a pos-
sible plurality of such objects. Unless otherwise defined
or described, the terms "connect", "fix" should be broadly
interpreted, for example, the term "connect" can be "fix-
edly connect", "detachably connect", "integrally con-
nect", "electrically connect" or "signal connect". The term
"connect" also can be "directly connect" or "indirectly con-
nect via a medium". For the persons skilled in the art, the
specific meanings of the abovementioned terms in the
present disclosure can be understood according to the
specific situation.
[0009] Further, in the description of the present disclo-
sure, it should be understood that spatially relative terms,
such as "above", "below" "inside", "outside" and the like,
are described based on orientations illustrated in the fig-
ures, but are not intended to limit the exemplary embod-
iments of the present disclosure.
[0010] In the context, it should also be understood that
when an element or features is provided "outside" or "in-
side" of another element(s), it can be directly provided
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"outside" or "inside" of the other element, or be indirectly
provided "outside" or "inside" of the another element(s)
by an intermediate element.
[0011] This embodiment provides a battery apparatus.
Referring to the structures shown in FIG. 1 and FIG. 2,
the battery apparatus provided in this embodiment in-
cludes a liquid cooling member 200 and at least two bat-
teries arranged in a stack. The at least two batteries are
located on a same side of the liquid cooling member 200,
and the liquid cooling member 200 is provided with a
protrusion. The protrusion communicates with the liquid
cooling member 200, the protrusion is located between
the liquid cooling member 200 and the two batteries, and
the protrusion at least cools the two batteries simultane-
ously.
[0012] In the battery apparatus provided in this embod-
iment, the at least two batteries are located on the same
side of the liquid cooling member 200, and a stacked gap
300 is formed between the two batteries and the liquid
cooling member 200. Since the liquid cooling member
200 is provided with a protrusion, and the protrusion is
located between the liquid cooling member 200 and the
two batteries, that is, the protrusion is located in the
stacked gap 300. Since the protrusion communicates
with the liquid cooling member 200, the liquid cooling
medium in the liquid cooling member 200 can flow
through the protrusion, and the liquid cooling medium
inside the protrusion can at least cool two batteries si-
multaneously, thereby improving liquid cooling effect on
the two batteries.
[0013] In an embodiment, the protrusion is disposed
in contact with at least two batteries. The protrusion and
the battery may be in direct contact or indirect contact,
for example, the protrusion and the battery may be indi-
rectly fixed through gluing.
[0014] In an embodiment, each of the batteries is a
cylindrical battery 100. The cylindrical battery 100 has a
top surface and a bottom surface disposed opposite to
each other, and a circumferential surface 101 disposed
around the top surface and bottom surface.
[0015] In an embodiment, the liquid cooling member
200 is a flat tube. Exemplarily, the liquid cooling member
200 is a serpentine flat tube. The wavy plate surface of
the serpentine flat tube may be adapted to the circum-
ferential surface 101 of the cylindrical battery 100, so as
to facilitate the liquid cooling effect on the cylindrical bat-
tery 100.
[0016] Referring to FIG. 1, the two adjacent cylindrical
batteries 100 are located on the same side of the ser-
pentine flat tube, and the shortest distance d between
the circumferential surfaces 101 of the two adjacent cy-
lindrical batteries 100 gradually increases from a refer-
ence plane 500 in a direction toward the serpentine flat
tube. A cavity enclosed by the reference plane 500, a
surface of the serpentine flat tube adjacent to the batter-
ies, and the circumferential surfaces 101 of the two ad-
jacent cylindrical batteries 100 is the stacked gap 300,
and as shown in FIG. 2, the protrusion is located within

the stacked gap 300. The reference plane 500 is a plane
where the axes of the two cylindrical batteries 100 located
on the same side of the serpentine flat tube are located.
The shortest distance d between the circumferential sur-
faces 101 of the two adjacent cylindrical batteries 100 is
a distance between two adjacent parallel intersection
lines, and the two adjacent parallel intersection lines are
obtained through the intersection of a plane parallel to
the reference plane 500 and the circumferential surfaces
101 of the two adjacent cylindrical batteries 100.
[0017] In an embodiment, as shown in FIG. 2, the width
d1 of the protrusion gradually decreases from one end
of the protrusion connected to the liquid cooling member
200 to one end away from the liquid cooling member 200.
Such design of the protrusion may match the shape of
the stacked gap 300, so that the contact area between
the protrusion and the circumferential surface 101 of the
cylindrical battery 100 is larger.
[0018] In an embodiment, the maximum length of the
protrusion is 1/3 to 1/2 of the diameter of the cylindrical
battery 100. In this configuration, the contact area be-
tween the protrusion and the circumferential surface 101
of the cylindrical battery 100 at the stacked gap 300 is
larger.
[0019] Exemplarily, the maximum length of the maxi-
mum length d2 of the protrusion may be, but not limited
to, 1/3, 2/5 or 1/2 of the diameter of the cylindrical battery
100.
[0020] In an embodiment, the number of cylindrical bat-
teries 100 is at least four, two of the cylindrical batteries
100 are disposed on one side of the liquid cooling mem-
ber 200, and the other two of the cylindrical batteries 100
are disposed on another side of the liquid cooling member
200. The four cylindrical batteries 100 are in staggered
arrangement or arranged in rows and columns.
[0021] Specifically, as shown in FIG. 3, the number of
the cylindrical batteries 100 is seven, and four of the cy-
lindrical batteries 100 are located on one side of the flat
tube, and three of the cylindrical batteries 100 are located
on the other side of the flat tube. The seven cylindrical
batteries 100 are in staggered arrangement, that is, the
diameters of the seven cylindrical batteries 100 perpen-
dicular to the length direction of the flat tube are arranged
in parallel at intervals in the length direction of the flat
tube.
[0022] Referring to FIG. 4, the number of cylindrical
batteries 100 is eight, and the eight cylindrical batteries
100 are arranged in two rows and four columns. The two
rows of cylindrical batteries 100 are located on both sides
of the liquid cooling member 200 respectively, that is,
there are four cylindrical batteries 100 on each side of
the liquid cooling member 200, and the four cylindrical
batteries 100 on both sides of the liquid cooling member
200 are respectively facing each other. In other words,
the lines connecting the center at the top surface of the
two cylindrical batteries 100 in each column are parallel
to each other.
[0023] In an embodiment, as shown in FIG. 4, the bat-
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tery apparatus further includes a battery bracket 600, and
the battery and the liquid cooling member 200 are located
on the battery bracket 600. The material of the battery
bracket 600 is an insulating material to ensure the safety
of the battery apparatus. For example, the material of the
battery bracket 600 is plastic.
[0024] In an embodiment, the battery bracket 600 is
provided with a placement groove, and the battery is fix-
edly installed in the placement groove. Exemplarily, the
shape of the cross section of the placement groove is
circular to adapt to the circumferential surface 101 of the
cylindrical battery 100.
[0025] In an embodiment, the protrusion and the liquid
cooling member 200 are integrally formed as one piece.
[0026] In an embodiment, the protrusion includes at
least one bent portion 400 located between the liquid
cooling member 200 and the two batteries.
[0027] In a possible design of this embodiment, the
liquid cooling member 200 includes a first liquid cooling
segment 201 and a second liquid cooling segment 202,
and the protrusion is integrally formed between the first
liquid cooling segment 201 and the second liquid cooling
segment 202. Exemplarily, the first liquid cooling seg-
ments 201 are fittingly attached to the circumferential sur-
faces 101 of two adjacent cylindrical batteries 100 locat-
ed on one side of the liquid cooling member 200, and the
second liquid cooling segments 202 are fittingly attached
to the circumferential surfaces 101 of two adjacent cylin-
drical batteries 100 on another side of the liquid cooling
member 200.
[0028] Specifically, as shown in FIG. 5, the first liquid
cooling segment 201, the second liquid cooling segment
202 and the bent portion 400 are multiple in number. One
of the first liquid cooling segments 201, one of the bent
portions 400 and one of the second liquid cooling seg-
ments 202 adjacent to each other constitute one liquid
cooling unit, the structure in the dashed-line frame in FIG.
5 is one liquid cooling unit, and the liquid cooling member
200 includes a plurality of liquid cooling units.
[0029] In this possible design, the bent portion 400 in-
cludes a first bent tube 401 and a second bent tube 402,
and a gap is provided between the first bent tube 401
and the second bent tube 402 to form a thermal insulation
cavity 410.
[0030] Specifically, since the protrusion is located in
the stacked gap 300, the first bent tube 401 and the sec-
ond bent tube 402 and the thermal insulation cavity 410
formed by the first bent tube 401 and the second bent
tube 402 are also located in the stacked gap 300, and at
least part of the outer surfaces of the first bent tube 401
and the second bent tube 402 are in contact with the
circumferential surface 101 of the cylindrical battery 100.
[0031] It should be noted that the first bent tube 401
and the second bent tube 402 may be in direct contact
with the battery, or may be in indirect contact. For exam-
ple, the first bent tube 401 and the second bent tube 402
and the battery may be indirectly fixed through gluing.
[0032] When the battery and the liquid cooling member

200 are glued and fixed through adhesive filling, since
the first bent tube 401, the second bent tube 402 and the
thermal insulation cavity 410 are located in the stacked
gap 300, a large amount of glue can be prevented from
flowing in the stacked gap 300 between the two adjacent
batteries, so as to ensure that the glue can be filled be-
tween the first bent tube 401 and the battery as well as
between the second bent tube 402 and the battery, there-
by reducing the amount of glue, decreasing the total
weight, and effectively improving the energy density of
the battery apparatus.
[0033] Exemplarily, the glue is an existing thermally
conductive structural adhesive.
[0034] In this possible design, the bending directions
of the first bent tube 401 and the second bent tube 402
are different.
[0035] Specifically, each of the batteries is a cylindrical
battery 100. For example, as shown in FIG. 6, the number
of cylindrical batteries 100 is eight, and the eight cylin-
drical batteries 100 are arranged in two rows and four
columns, and the two rows of cylindrical batteries 100
are respectively located on both sides of the liquid cooling
member 200. That is, there are four cylindrical batteries
100 on each side of the liquid cooling member 200, and
the four cylindrical batteries 100 on both sides of the liquid
cooling member 200 are respectively facing each other.
In other words, the lines connecting the center at the top
surface of the two cylindrical batteries 100 in each column
are parallel to each other. The first bent tube 401 is bent
toward the cylindrical battery 100 located on one side of
the liquid cooling member 200, and the second bent tube
402 is bent toward the cylindrical battery 100 located on
another side of the liquid cooling member 200. Such con-
figuration not only allows the first bent tube 401 to contact
the two adjacent cylindrical batteries 100 located on one
side of the liquid cooling member 200, but also allows
the second bent tube 402 to contact the two adjacent
cylindrical batteries 100 located on another side of the
liquid cooling member 200, thereby increasing the con-
tact area for liquid cooling the cylindrical battery 100 and
enhancing the liquid cooling effect. Moreover, the bend-
ing directions of the first bent tube 401 and the second
bent tube 402 are opposite, which may increase the vol-
ume of the thermal insulation cavity 410, such that it is
convenient to add adhesive between the cylindrical bat-
tery 100 and the liquid cooling member 200, between the
cylindrical battery 100 and the first bent tube 401, and
between the cylindrical battery 100 and the second bent
tube 402. In this way, it is possible to reduce the amount
of thermally conductive structural adhesive, improve the
fixing effect of the cylindrical battery 100, the liquid cool-
ing member 200 and the protrusion, and realize thermal
insulation between the batteries to avoid thermal runa-
way.
[0036] In this possible design, the width of the inner
cavity of the first bent tube 401 is equal to the width of
the inner cavity of the second bent tube 402.
[0037] Referring to FIG. 5, the width of the inner cavity
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of the first bent tube 401 refers to the distance W1 be-
tween two opposite tube walls of the first bent tube 401,
and the width of the inner cavity of the second bent tube
402 refers to the distance W2 between two opposite tube
walls of the second bent tube 402, and W1 = W2. Such
configuration is not only convenient for production and
processing, but also can ensure that the flow rates of the
liquid cooling medium passing through the first bent tube
401 and the second bent tube 402 are substantially the
same. As such, different batteries may be liquid-cooled
more uniformly, and the temperature of the batteries in-
side the battery apparatus may be more consistent.
[0038] In this possible design, the interior of the thermal
insulation cavity 410 is provided with a phase change
material.
[0039] When the battery generates a large amount of
heat, the phase change material can absorb heat, there-
by dissipating heat from the battery. When the overall
temperature of the battery apparatus is low, the phase
change material can release heat, thereby heating the
battery and improving the energy utilization efficiency.
[0040] In another possible design of this embodiment,
as shown in FIG. 7, the bent portion 400 is a bent tube,
and a gap is provided between the bent tube and the
liquid cooling member 200 to form a thermal insulation
cavity 410.
[0041] In another possible design of the embodiment,
the liquid cooling member 200 is a serpentine flat tube,
and the protrusion and the serpentine flat tube are inte-
grally formed as one piece.
[0042] In other possible design of the embodiment, the
width of the inner cavity of the bent tube is equal to the
width of the inner cavity of the liquid cooling member 200.
[0043] Referring to FIG. 7, the width of the inner cavity
of the bent tube refers to the distance W3 between the
two opposite tube walls of the bent tube, and the width
of the inner cavity of the liquid cooling member 200 refers
to the distance W4 between the two opposite tube walls
of the serpentine flat tube, and W3 = W4. Such configu-
ration is not only convenient for production and process-
ing, but also can ensure that the flow rates of the liquid
cooling medium passing through the bent tube and the
serpentine flat tube are substantially the same. As such,
different batteries may be liquid-cooled more uniformly,
and the temperature of the batteries inside the battery
apparatus may be more consistent.
[0044] It should be noted that the liquid cooling mem-
ber 200 may also be a flat tube.
[0045] In other possible design of the embodiment, the
interior of the thermal insulation cavity 410 is provided
with a phase change material.
[0046] When the battery generates a large amount of
heat, the phase change material can absorb heat, there-
by dissipating heat from the battery. When the overall
temperature of the battery apparatus is low, the phase
change material can release heat, thereby heating the
battery and improving the energy utilization efficiency.
[0047] In the third possible design of the present em-

bodiment, the width of the inner cavity of the bent portion
400 is greater than the width of the inner cavity of the
liquid cooling member 200.
[0048] In the third possible design, the bent portion 400
and the liquid cooling member 200 are integrally formed
as one piece. Specifically, each battery is a cylindrical
battery 100, and the liquid cooling member 200 is a flat
tube. The width of the inner cavity of the flat tube is Ws,
and the tube wall at one side of the flat tube protrudes
toward the stacked gap 300 to form the bent portion 400.
In order to clearly describe the technical solution of this
embodiment, the tube wall of the flat tube formed with
the bent portion 400 is named as the protruding tube wall
203. Referring to FIG. 8, when the cylindrical battery 100
is arranged in a staggered manner, the width of the inner
cavity of the bent portion 400 refers to the maximum dis-
tance W6 between the protruding tube wall 203 of the
serpentine flat tube and the opposite tube wall on another
side, and W6>W5. In this configuration, the flow rate of
the liquid cooling medium in the bent portion 400 may be
increased. In the meantime, when the liquid cooling me-
dium passes through the bent portion 400 having a wider
inner cavity, a vortex will be formed, which may increase
the retaining time of the liquid cooling medium in the bent
portion 400, thereby further enhancing the heat ex-
change capability between the liquid cooling medium and
the cylindrical battery 100. Moreover, the amount of fill-
ing-glue to be poured may be reduced, thereby reducing
the total weight of the battery apparatus, so that the en-
ergy density of the battery apparatus is effectively im-
proved.
[0049] Referring to FIG. 9, when the cylindrical batter-
ies 100 are arranged in rows and columns, two opposite
tube walls of the flat tubes protrude in directions away
from another tube wall, so as to form two oppositely ar-
ranged sub-bent portions. The two sub-bent portions
communicate with each other to form a protrusion, and
the width of the inner cavity of the protrusion refers to the
maximum distance W7 between the two opposite pro-
truding tube walls 203 of the flat tube, and W7>W5. In
this configuration, the flow rate of the liquid cooling me-
dium in the protrusion may be increased. In the mean-
time, when the liquid cooling medium passes through the
protrusion having a wider inner cavity, a vortex will be
formed, which may increase the retaining time of the liq-
uid cooling medium in the protrusion, thereby further en-
hancing the heat exchange capability between the liquid
cooling medium and the cylindrical battery 100. Moreo-
ver, the amount of filling-glue to be poured may be re-
duced, thereby reducing the total weight of the battery
apparatus, so that the energy density of the battery ap-
paratus is effectively improved.
[0050] It should be noted that each battery may also
be a square battery 700. Exemplarily, as shown in FIG.
10, an arrow direction A represents a stacking direction
of the square batteries 700, and each square battery 700
has two stacked surfaces 701 disposed in an opposite
manner and an outer peripheral surface disposed around
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the two stacked surfaces 701. The stacked surface 701
is perpendicular to the stacking direction of the square
batteries 700, and the outer peripheral surface is parallel
to the stacking direction of the square batteries 700.
There is a smooth transition between each stacked sur-
face 701 and the outer peripheral surface to form a curved
surface 702. The liquid cooling member 200 is a liquid
cooling plate, and exemplarily, the liquid cooling plate is
disposed below the square batteries 700.
[0051] Referring to FIG. 10, the shortest distance be-
tween the two closely arranged smoothly transitioned
curved surfaces 702 of two adjacent square batteries 700
gradually increases from one end of the curved surfaces
702 away from the liquid cooling plate to one end of the
curved surfaces 702 adjacent to the liquid cooling plate.
The cavity enclosed by the two closely arranged curved
surfaces 702 of two square batteries 700 located on the
same side of the liquid cooling plate and one lateral side
of the liquid cooling plate adjacent to the bottom of the
square battery 700 is the stacked gap 300, as shown in
FIG. 11, the protrusion is located within the stacked gap
300. Specifically, the upper surface of the liquid cooling
plate protrudes toward the stacked gap 300 to form a
protrusion.
[0052] It should be noted that, the battery apparatus
provided in this embodiment may be a battery module.
The battery module includes a plurality of batteries, and
the batteries may be square batteries 700 or cylindrical
batteries 100. When the batteries are square batteries
700, the battery module may further include an end plate
and a lateral plate, and the end plate and the lateral plate
are used to fix a plurality of batteries. When the batteries
are cylindrical batteries 100, the battery module may fur-
ther include a bracket, and the battery may be fixed on
the bracket.
[0053] The battery apparatus provided in this embod-
iment may also be a battery pack. The battery pack in-
cludes a plurality of batteries and a battery box, and the
battery box is used to fix a plurality of batteries. The plu-
rality of batteries may be formed into a battery module
and then assembled in the battery box. Alternatively, the
plurality of batteries may be directly arranged in the bat-
tery box, that is, the battery box is used to fix the plurality
of batteries with no need to arrange the plurality of bat-
teries into groups.
[0054] Other embodiments of the disclosure will be ap-
parent to those skilled in the art from consideration of the
specification and practice of the disclosure disclosed
herein. The disclosure is intended to cover any variations,
uses or adaptations of the disclosure. These variations,
uses, or adaptations follow the general principles of the
disclosure and include common general knowledge or
conventional technical means in the art that are not dis-
closed in the present disclosure. The specification and
embodiments are illustrative.

Claims

1. A battery apparatus, comprising a liquid cooling
member (200) and at least two batteries arranged in
a stack, wherein the at least two batteries are located
on a same side of the liquid cooling member (200),
and the liquid cooling member (200) is provided with
a protrusion, the protrusion communicates with the
liquid cooling member (200), the protrusion is located
between the liquid cooling member (200) and the at
least two batteries, and the protrusion at least cools
the at least two batteries simultaneously.

2. The battery apparatus according to claim 1, wherein
the protrusion is disposed in contact with the at least
two batteries.

3. The battery apparatus according to claim 1, wherein
the protrusion comprises at least one bent portion
(400) located between the liquid cooling member
(200) and the at least two batteries.

4. The battery apparatus according to claim 3, wherein
a width of an inner cavity of the bent portion (400) is
greater than a width of an inner cavity of the liquid
cooling member (200).

5. The battery apparatus according to claim 3, wherein
the bent portion (400) is a bent tube, and a gap is
provided between the bent tube and the liquid cool-
ing member (200) to form a thermal insulation cavity
(410).

6. The battery apparatus according to claim 5, wherein
a width of an inner cavity of the bent tube is equal to
a width of an inner cavity of the liquid cooling member
(200).

7. The battery apparatus according to claim 3, wherein
the bent portion (400) comprises a first bent tube
(401) and a second bent tube (402), and a gap is
provided between the first bent tube (401) and the
second bent tube (402) to form a thermal insulation
cavity (410); bending directions of the first bent tube
(401) and the second bent tube (402) are different.

8. The battery apparatus according to claim 7, wherein
a width of an inner cavity of the first bent tube (401)
is equal to a width of an inner cavity of the second
bent tube (402).

9. The battery apparatus according to claim 5 or 7,
wherein an interior of the thermal insulation cavity
(410) is provided with a phase change material.

10. The battery device according to any one of claims
1-8, wherein a width of the protrusion gradually de-
creases from one end of the protrusion connected

9 10 



EP 4 261 995 A1

8

5

10

15

20

25

30

35

40

45

50

55

to the liquid cooling member (200) to one end of the
protrusion away from the liquid cooling member
(200).

11. The battery apparatus according to any one of claims
1-8, wherein the protrusion and the liquid cooling
member (200) are integrally formed as one piece.

12. The battery apparatus according to any one of claims
1-8, wherein each of the batteries is a cylindrical bat-
tery (100).

13. The battery apparatus according to claim 12, where-
in a number of the cylindrical battery (100) is at least
four, and two of the cylindrical batteries (100) are
disposed on one side of the liquid cooling member
(200), the other two of the cylindrical batteries (100)
are disposed on another side of the liquid cooling
member (200), and the four cylindrical batteries
(100) are in staggered arrangement or arranged in
rows and columns.

14. The battery apparatus according to claim 12, where-
in a maximum length of the protrusion is 1/3 to 1/2
of a diameter of the cylindrical battery (100).
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